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Claim 1 is objected to for including an informality. The Examiner suggests that the phrase "the data 
element" in li J 8 be amended to recite "the ATM cell". Claim 1 has been amended to recite "said 
ATM cell". 

Claim 24 is objected to for including an informality. The Examiner suggests that the phrase "the 
second data element" in line 12 be amended to recite "the MPLS packet". Claim 24 has been 
amended to recite "said MPLS frame". 



Claim 25 is objected 
second data element 
amended to redite 



to for including an informality. The Examiner suggests that the phrase "the 
:" in line 14 be amended to recite "the MPLS packet". Claim 25 has been 
said MPLS frame". 



Claims 1 , 10-12, 19, 22-25, and 36 stand rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
United States Lent Application Publication No. 2003/0039246 by Guo, et al. ("Guo") in view of 
United States Lent Application Publication No. 2003/0169751 by Pulkka, et al. ("Pulkka"). In 
addition, Claims 28-29 stand rejected under 35 U.S.C. 103(a) as being unpatentable over Guo. 
Furthermore, Claims 30-3 1 stand rejected under 35 U.S.C. 1 03(a) as being unpatentable over Guo in 
view of Pulkkl Moreover, Claim 32-33 stand rejected under 35 U.S.C. 103(a) as being unpatentable 
over Guo in vilw of Pulkka and further in view of United States Patent Application Publication No. 
2002/0093980 by Trebes, Jr. (-Trebes"). 

The Examiner has objected to Claims 34-35 as being dependent upon a rejected base claim, but 
would allow these claims if rewritten in independent form including all of the limitations of the base 
claim and any 



intervening claims. The Applicant thanks the Examiner accordingly. 



Note that in 
the Examiner 
to Guo. 



Claims 25, 36, and 28 on pages 6, 8, and 1 0 7 respectively, of the Office Action 
mentions "Chen". The Applicant assumes that the reference to Chen should have been 



rejecting I 



Claims 1, 10-12, 19, 22-25, and 28-36 have been amended with a view to better defining the 
invention. No new matter has been entered by these amendments. Consequently, the Examiner is 
respectfully requested to consider amended claims in view of the following comments. 
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For reference, alnended Claim 1 recites the following: 



related 



1. (Currently 
parameter 

MPLS transmission 
communicatiorj 
network utilizing 



mapping 



conn ec 1 ion 



Amended) A method for translating at least one ATM quality of service (QoS) 
to an ATM transmission protocol from said ATM transmission protocol to a 
„on protocol for an ATM cell being sent on a connection from an ATM 
network utilizing said ATM transmission protocol to a MPLS communication 
said MPLS transmission protocol, said method comprising: 
said at least one ATM QoS parameter to a MPLS class of service value for said 



711, 

mappirig said MPLS class of service value and a drop precedence value of said ATM cell to 

expe rimental field value for indicating a MPLS quality of service provisioning; 
converting said ATM cell to a MPLS frame; and, 

said experimental field value into said MPLS frame for transmission through 

MPLS network; 



incorporating 
the 

wherei 



»in: 
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said at least one ATM QoS parameter includes at least one of an ATM service 
category, a cell loss ratio, and a cell delay variation; 

said experimental field value indicates drop precedence for said MPLS frame in 
addition to said MPLS class of service value; and, 

said MPLS class of service value is one of a number of MPLS class of service 
values, said drop precedence value is one of first and second drop precedence 
values, said experimental field value is one of a number of experimental field values, 
and each of said MPLS class of service values is assigned first and second 
experimental field values selected from said number of experimental field values, 
said first and second experimental field values being associated with said first and 
second drop precedence values, respectively. 

The Examineij has cited Guo against previous Claim 1. In particular, on pages 4-5 of the Office 
Action the Examiner states: 
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-Regarcmg claims 1 and 12, Guo discloses a method of translating at least one quality of 
service [QoS) parameter (the many QoS parameters/requirements of iraffic carried in the 
3G-RAN described in paragraph 40 on page 4 of Guo) related to a first transmission protocol 
(the rad lo protocols used by the BSs and RNCs of figure 4) from said transmission protocol 
to a MPLS transmission protocol for a data element (radio network packets sent through the 
MPLS network 406) being sent on a connection from a communication network (radio 
network) to a MPLS communication network (MPLS switching network 406 of Figure 4) 
utilizing said MPLS transmission protocol, said method comprising: mapping said at least 
one QoS parameter (die many QoS parameters/requirements of traffic carried in the 3G- 
RAN described in paragraph 40 on page 4 of Guo) to a class of service value for said 
connection (the classes of services are the traffic classes of the radio network controller 
and/or jase station - see lines 8-10 of paragraph 33 on page 3, for example; clearly the 
mappir g between the QoS parameters of paragraph 40 occurs in order to quantify a number 
of traff c classes); mapping said class of service value and a drop procedure value of the data 
element to another parameter (the EXP field of the MPLS packet, see paragraph 34 of page 3 
which clearly indicates that the EXP field value includes information on both the QoS class 
as well as the drop precedence; clearly, the drop precedence is used to determine the value to 
which the EXP field is to be set) indicating a quality of service provisioning for said MPLS 
transmission protocol (see paragraph 34 on page 3 as described above); converting said data 
element of said connection to a MPLS frame associated with said second MPLS 
transmission protocol (see lines 8-12 of paragraph 38 on page 4 of Guo); and incorporating 
said ar other parameter into said MPLS frame for transmission of said MPLS frame in the 
MPLS network with the second MPLS transmission protocol (again, see paragraph 34 on 
page 3 which indicates the use of the EXP field) wherein: said at least one QoS parameter 
further includes a priority rating (see lines 7-9 of paragraph 44 on page 4) for MPLS frame 
and at least one of service category, cell loss ratio and cell delay variation (the UMTS traffic 
classed of paragraph 40 on page 4 are the scheduling classes); said another parameter 
indicates drop precedence for said MPLS frame in said MPLS communication network (see 
paragraph 34 on page 3 which descries how the drop precedence is included in the EXP 
field); and said MPLS frame is provided to said MPLS network for transmission through, a 
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label switched path and said another parameter is inserted in an experimental field of said 
MPLS frame (see figures 4 and 5 as well as lines 8-12 of paragraph 38 on page 4 of Guo)." 



For reference, 
underlining 



the selections from Guo cited by the Examiner above are as follows (context and 
added by the Applicant): 



'[0033) The following description of MPLS network principles and operation is provided to 
understand the implementation of the present invention in the MPLS environment inaradio 
access network. The focus of QoS support in MPLS networks is scalability. This is achieved 
by flow aggregation that ensures individual end-to-end QoS guarantees without maintaining 
state information about individual flows on each segment of the path. This satisfies the 
requirement to provide differentiated QoS to multiple classes of traffic in the RAN. Diffserv 
mechalisms are good candidates to provide QoS within MPLS networks because services 
are bassd on a per-hop model and aggregate forwarding resources that are allocated in the 
LSRs for each service. Functions such as classification, marking and policing are only 
necessary at the edge LSRs, while core LSRs need only have PHB classification. There are 
two types of LSPs, the E-LSPs and the L-LSPs." 

"[0034] The general operation of DiffServ in an E-LSPs based MPLS domain is analogous 
to DiffServ in a non-MPLS network in the sense that the Per-Hop Behavior of the packet is 
based entirely on the encoded EXP field. In other words, instead of setting/reading DiffServ 
code point from the TOS field in IP header, it is set/read from the EXP field in the MPLS 
header . The F.XP field is only 3-bits lor f* and tlweW. a single E- LSP can support only up 
to 8 QoS classes. The mapping from EXP field to PHB (i.e. to PSC and drop precedence) for 



a giver, sitch LSP, is either explicitly signaled at label set-up or in reliance on a pre- 
config ared mapping. The signaling can also be used to make bandwidth reservations for the 
E-LSP. Qua drawback of F-LSPs is that it can su pport only 2 QoS classes in the ATM 
domail. because the Q"S treatment can be cod e d nnlv in the Cell I ,QSS Priority (CLP) bit in 



the ATM header." 



"10038J 

transport 
contrast 



Referring now to FIG. 4, in one embodiment of the present invention UTRAN 
rt is implemented using label switching in a network supporting MPLS. This is in 
to the scheme in which the UTRAN transport is provided by normal TP packet 
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forwarding. In other words, 'paths' 400 are established to interconnect BS 402 and RNC 
404. Su± 'paths' 400 in an MPLS network 406 are the label switched paths (LSPs). After 
the LSlf setup, the packets carrying radio frames are labeled at the ingress of the network 
and forwarded along the path using label switching. The advantage of this concept is that it 
can support built-in QoS " 

"(0040] For illustration purposes, the following describes the downlink direction (uplink 
works in a similar way). For each BS 402 at least one LSP 400 is set up for carrying the 
aggregated traffic of the BS 402. In 3G-RAN the traffic of a BS 402 is likely to comprise 
multiple classes, with different transport requirements. An example of that is UMTS traffic 
classes i.e. conversational, streaming, interactive and background. Another example is the 
transport channels on WCDMA air interface which support soft-handover (e.g. dedicated 
channels, or DCH), and those which do not support soft handover (e.g. some common 
channels, or CCH). Yet another example is the transport channels, which require closed-loop 
power control (e.g. Dedicated Channels, Downlink Shared Channels, or DSCH, and 
CommDn Packet Channel, or CPCB) and those which do not require closed-loop power 
control (e.g. Forward Access Channel, or FACH, and Random Access Channel, or RACH). 
The diverse QoS requirements of the applications themselves (such as real time or non real 
time) combined with the requirements imposed by advanced radio control functions (such as 
soft tofldover and power control in CDMA systems) means that the MPLS transport 
technology needs to provide differentiated quality of services to multiple classes of traffic." 

"[0044 ] In another embodiment multiple LSPs (sec paths 506, 508, 510 in FIG. 5) are set up 
to connect each BS to the RNC, each LSP carrying one class of traffic, i.e. LSPs are class- 
specific. At the ingress of the MPLS transport ne twork, the packets are mapped onto 
differe nt LSPs based on their traffic classes. QoS differ entiation is not required within the 



LSPs 



The LSPs for different traffic classes will be assigned different attributes, such as 
bandwidth, priority, adaptability and so on. This embodiment can be implemented based on 
the L-l -SP scheme and allows finer granularity resource control than the one with single LSP 
per BS. It allocates bandwidth resources in the transport network on a per class basis." 
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Please consider 



networks 



-16 



the following additional selections from Guo: 
"[0001! The present invention provides atrans^^ 



fRANV Label switched paths are established and managed for interconnecting base 



stations and radio network controllers." 

-[0011] It is a drawback of prior art systems that Uiese systems cannot handle the diverse 
QoS requirements of the applications themselves (such as real time or non real time) when 
combi Jed with the requirements imposed by advanced radio control functions (such as soft 
handovlr and power control in CDMA systems). The prior art systems do not adequately 
provide the transport technologies that can. provide differentiated quality of services to 
multiple classes of traffic. The transport bearers need to support a variety of QoS 
requirements (delay, jitter, packet loss, etc.) and traffic characteristics (streaming, bursty, 
etc.). cither transport requirements, which are not adequately provided by the prior art 
include efficiency (i.e. reduction in protocol overhead), in-sequence packet delivery and 
coimelion identification of the air interface channels. While ATM/AAL2 transport scheme 
can siport QoS requirements in UTRAN, it requires deployment of ATM switches and 
other eluipment in both BSs and RNCs. This may not be the preferred solution for many 3G 
operators, who have a strong interest in fast and reliable transport technology for 3G radio 
access networks, without having to deploy ATM equipment. Whi le ATM/A AI,2 transport 
scheme, can suno^ DoS regoiremgntg in \ 1TRAN. it retires deployment of ATM switches 
,nH rXr eauinm^r in both BSs and *Nr. This mav no1 he the preferred soludonfkmaSY 
operators. , whn require fr*t and reliable trans port technology for 3G radio acc ess 
networks, without having tn deploy ATM equipment." 



-[0035] TW.-T.SPs are used when mnre than 8 QoS classes (or more than 2 QoS c lasses 
with jlM) ha™ to he supported. Wit h T.-T.SP s this is accomplished by establish ment 
separate LSP f™- nc.h QoS class between t w o MPLS capable ne ighbor nodes. In this 
annroach the QnS treatment o f the packet is not based only on the F,XP field in the 
MPli header (there not an E X P-ficM with ATM nodes), but on incoming label plus 



some 



Uer information gjthgr ™ the M PLS header or in the data link layer header. For 
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examgjk with ATM, the class is coded in the VPT/VCI field Ejus in the CLP bit. In 



nr **r fir the rece ^ r tn know wWh OnS class the reived packet belongs to, 
thi. information has t» dialed be —™ nnH^ This is accomplished by using either 
1 tip J rsVP. Th,,^ in additio n *h« l»hd. the TDP/RSVP message has been 
^tendid t. contain information o* n.S fitment of the packet marked with a 



nawirJlar label. The living nod e has to store f " g iafon^tio B iB ^der to guarantee 



proper ireatment of the labeled packet." 



"(0041 

networl 



There are two aBp roaehes to pro vide differentiated OoS in an MPLS-based transp ort 



for 3G-RANs Eia SV The first ™* is to use asingle LSP SOO To connect each 



.SOll to the RNC 504. Multiple Has Ses of traffi r. of a BS 502 are, carried within one LSP 
snn. oLs differ^tiation is pro v ide hv naclcet marking and per-hpp behavior (PHB ) 
forwarding based on the CoS fie l d of tb e header. The second one is to use multiple LS Ps 
snfi *(k SI 0 to ennnert each BS 5 0 * to the RNC 504. Each LSP 506. 508, 510 carries on e 
ci»«* olrraffic. i - class-based L S P*- Tn order to meet the transport OoS requirements of 3G- 
R AN, Lne embnHimsnt of the present invention implements constraint-based routing to 



™™ r nte routes for LSPs. As mentioned earlier, an LSP can be assigned one or more 



attribules, such as bandwidth, set-up priority, holding priority and so on. In the simplest 
case, constraint-based routing computes LSP paths subject to bandwidth constraints alone. 
The basic rule is that the paths are selected such that the sum of bandwidths of all the LSPs 
on a link is less than the maximum reservable bandwidth of that link." 

"(0043] In one embodiment a single LSP (see path 500 in FIG. 5) is set up to connect each 
BS to i he RNC. The aggregated traffic of a BS, including all the classes, is carried withiD 
one LS P. At th* ingress LS P nf ,h* T .SPs the CoS field of the MPLS h^rler is marked based 
nn the traffic closes. Packets are buffered and scheduled based on the CoS field of the 



headei 



in all the routes along the LSP. This embodiment can be implemented based on the 



E-LSPi scheme and allocates bandwidth resources in the transport network on a per BS basis. 
It requires fewer LSPs than the one with multiple LSPs for each BS. In addition, it offers 
more flexibility in inter-class resource sharing. Sharing the allocated bandwidth between 
different traffic classes within a BS can be based on the DiffServ policy implemented at the 
LSRs 
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"[00531 FIG. 1 0 depicts an embodiment of the inventive method of providing differentiated 
QoS in I MPLS based transport network for 3 G-RAN. In step 1000 single or multiple first 
label switching P*^ are established having at least one label switching router, the first label 
switching path connecting a base station to a radio network controller, the base station 
having! plurality of traffic classes of traffic. In step 1002 single or multiple second label 
switching paths are established having at least one label switching router, the second label 
switching path connecting the radio network controller to the base station, the radio network 
controller having aplurality of traffic classes of traffic. Instep^QjH a CoS field of a MPLS 
L marked at * labej switch router at an ingesm are^Eective label switching path of 



,h. fir J »nH second switching naths to identify respective traff icdassg s of traffic being 



ramed L a respe ct ive one of the h*se station and radio network c ontroller. In step 1006 the 



traffic > within the respective label switching path is forwarded through the network based on 
the marked CoS field." 



First, it is apparent 
service and drop 
amended Claim 
Examiner is directed 
Applicant's invention a 
Guo's method 



from the above selections that Guo does not teach mapping both MPLS class of 
precedence (i.e., CLP) information to the MPLS experimental field as recited in 
1. That is, Guo does not teach a double or two stage mapping. In this respect, the 
to paragraph 0035 of Guo (quoted above) which describes the problem that the 
ctually solves. Guo's singular mapping is apparent from paragraph 0053. 
does not include drop precedence information in the experimental field. 



aiparent from paragraph 0035 of Guo that Guo teaches away from the method of the 
Jvention as recited in amended Claim 1. In particular, Guo describes an alternate 
class of service and drop precedence information that does not make 
MPLS experimental field (i.e., by using the LDP or RSVP protocols). 



Second, it is 
Applicant's i 

method of relating both MPLS 
sole use of the 



Third, Guo pertains to IP packets and MPLS frames (see paragraph 0001 of Guo) rather man to 
ATM cells anl MPLS frames. As such, Guo is not relevant to the subject matter recited in amended 
Claim 1 . 
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As such, Guo does not teach or suggest those elements of amended Claim 1 that recite: 
^^n- saii firid value in ^ntes drop prec edence fo rsajd MPT,S frame in addition 



ass of sjgyjeg vaiu »- and said MPLS class of service val u e is one of a number of 



Mgl g class plsU ge values said dron Brecedence va lue is one of fi rstand second drop precedence 



f.. M valne is one of a nu «ri)a^flffigifflgB ^^ ^"^ 311(1 ° f 



.aid MPLS cJs ofw ssj^mJt^Sa^ m ^ second exp erimen ral field values selected 



figmsaid^ field values being 



associated with! s aid fi~t and second drop precedence values, respect ive!^. 



As such, the 
not teach or su; 
Claims 10-11, 
patentable 



For the reasons 
Claim 12 is 
dependent on 



For the reasons 
Claim 28 is patentable 
amended Claim 



At plicant believes that amended Claim 1 is patentable over Guo as this reference does 
Jgestthe subject matter of amended Claim 1 . In addition, the Applicant believes that 
Ling dependent on amended Claim 1 and adding patentable features thereto, are also 



. given above with respect to amended Claim 1 , the Applicant believes that amended 
patentable. In addition, the Applicant believes that Claims )9 and 22-23, being 
emended Claim 12, and adding patentable features thereto, are also patentable. 

given above with respect to amended Claim 1 , the Applicant believes that amended 
In addition, the Applicant believes that Claims 29-35, being dependent on 
28, and adding patentable features thereto, are also patentable. 



For the reasons given above with respect to amended Claim 1 , the Applicant believes that amended 
Claims 24-25 and 36 are patentable. 

No new matte : has been entered by the above noted amendments. 
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spectfully requests that a timely Notice of Allowance be issued in this case. 

Respectfully submitted, 
McCarthy Tetrault LIP 



By 




'Joseph P. Cormeely 
Registration No. 54,883 
Telephone No. 416-601-8179 
Fax No. 416^868-0673 



McCarthy Tetrault LLP 
Box 48, Suite ^700 
66 Wellington Street West 
Toronto Dominion Bank Tower 
Toronto, Ontario, Canada 
M5K 1E6 
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